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Exact Solution of the Nonlinear Problem of an Explosion
in a Gas with Variable Initial Density /56 <5 %
V. P. KOROBEINIKOV =2~ 7T~
Doklady, AN USSR, vol, 117, No. 6, 1957, pp. 9k7-948
_ Let a finite energy E be liberated instantaneously at a point along a
line or along a plane at the initial instant t+ =0 in a gas at rest, i.e.,
an explosion has occurred. The energy E 1is computed per unit length in the
case of & cylindrical charge and per unit area in the case of a plane charge [1].
A spherical, cylindrical or plane explosive shockwave is propagated through the
gas. Unsteady one-dinensional gas motion with spherical, cylindrical or plane
symetry occurs outside the shockwave.
The initial pressure Py is constant, the initial gas density is variable
and varies with distance from the center of the explosion as
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vhere 7 1is the ratio of the specific heats; a is a positive arbitrary con-
stant; w = vi3-7) +2r -2 a=5—v7('-i—h'—§—!; roa(g—)y"isthedynamic
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length; v = 3, 2, 1 eorrespond to the spherical, cylindrical or plane wave
cases; 0, = bx ; O, =21 ; 0y =2 . Itis seen from (l) that p, depends
parametrically on the quantity 7 and the dynamic length ro .
One-dimensional adiabatic gas motions beyond the wave are described by

the system of equations

SrgE-o
(2) §+v§+p<b" -5—-1).0
5l Sler) -

wvhere v is velocity; p is pressure; @ 1is demsity. It is required to
determine the dependence of the velocity, pressure and density of the gas on
the liﬁear coordinate T and the time t and also the dependence of the
shockwave radius r, on the time.

The problem reduces to finding the solution of (2) with the above-
mentioned initial conditions and also with the boundary condition at the



center of symmetry v(O,t)v =0 and the conditions on the front of the explosive
wave which can be written thus [1]
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vhere ¢ =35 is the shockwave velocity; q = 12 + Direct substitution
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convinces us that the solution of the problem forg%lated is given by
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vhere x = r(kt] k ; b= ; £(x) 20 is a function which never

takes on negative values. The dependence of f£(x) is determined from
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The pressure variation directly outside the shockwave front is given by
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The solution mentioned has been obtained from the exact solution of
L. I. Sedov [2]. The method of constructing discontinuous solutions for this
exact solution was developed by the author Jointly with E. V. Riazanov.

We obtain the known solution [1] for the self-similar problem of a point
explosion when the initial density obeys the law p, --_Ar'w , where A is a
certain constant, from the solution we found in the particular case that
P, = O,bPb=0.

The author is grateful to L. I. Sedov for formulating the problem and



for comments.
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